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(57) H305peTeHMe Mo>KeT 6biTb iicnonb30BaHO b 
3HepreTMHecK0M m TpaHcnopiHOw MamMHOcrpoeHi/iM 
fljifl noBbiLueHMfl M3H0C0CT0MK0CTM HonaCTePi TypSklH M 
HacocoB, aneweHTOB flBMrareneM m flpyroro o6opy- 
flOBaHMfl, npouecc aKcn/iyarauMM Koroporo xapaK- 
Tepn3yeTCfi OAHOBpeivieHHbiM B03fleiicTBMeM pa3- 
nMMHbix BMAOB M3Hoca. HoBepxHOCTb vaaenm na 

KOTOpoe HaHOCMTCa MHOrOCnOMHOe M3H0C0CT0fiK0e 



noKpbiTi/ie. nonnpyercfl pp nuCTOTbi R <0,08 c 
nocneflyiomeM ohmctkom OKrafleuwiaMMHOM. SareM Ha 
Hee HaHocMTCfl cnoii nepexoflHoro Meranna IV - VI 
rpynn nepnoflnHecKOM cuaeMbi McHfleneeBa cnoPi m3 
OKCMfla araro >Ke Meranna n c/iom HurpnAa mhh Kap- 
Bufla nepexoAHoro Meranna IV - VI rpynn nepno- 
AMMecKOM cMcreMbi MeHAeneesa. 23. n. dj-nbi 1 im 
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MsoepereHMe othocmtca k aHeprernHecKOMy m 

TpaHCnOpTHOMy MatUMHOCTpoeHMK) M MO>KeT 6blTb 

McnojibsoBaHO ajia noBbimeHMH usHocoaoMKOCTn 
nonacTeM iyp6m m HacocoB, aneweHTOB flBuraieneM m 
Apyroro oSopyAOBaHUfl, npouecc SKCnnyaTaunn ko- 
Topbix xapaKTepM3yeTc« OAHOBpeivieHHbiM BOSAePi- 
CTBMeM paajiMHHbix BMAOB M3H0ca (Kan/ieyAapHaa m 
a6pa3MBHafl 3po3Mfl, pa3nMHHbie bmabi K0pp03l/IM. 
3po3Mfl-Koppo3Mfl, KaBHTauMfl, noBbiLueHHafl arpec- 
CMBHOCTb cpeAbi, noBbiLueHHoe TpeHne). 

M3BecTH0 TexHMwecKoe pemeHMe [1] . zamio- 
nawmeecfl b naHeceHMM noKpbiTMfl m3 TvtraHOBoro 
cnnasa, oca>KAeHMM nnenm, cocToameM H3 OAHoro 

MJIM HeCKOJlbKMX SJieMeHTOB, MOHHOM 60M6apAMpOBKM C 

nonyseHMeM tbgpaom nncHKM c o6pa30BaHMeM 

TBepAOrO KOMn03MMMOHHOrO CJlOfl, 60M6apAMpOBKM 

n/iGHKM MOHaMM a30Ta, KMC/iopoAa MJIM yrnepoAa. 

HeAOCTaTKaMM 3Toro lexHMHecKoro peujeHM^i 
flBnaeicfl Hecnoco6HOCTb oBecneMeHMH 3ct)(})eKTViBH0M 
3aLUMTbi Meranna nonaroK or Koppo3MOHHoro m 

AeMCTBytOU^MX OAHOBpeMGHHO K0pp03M0HH0r0 M SpO- 
3MOHHOrO M3H0C0B, WTO 3aHaC7yK) MWeGT MeCTO npM 

SKcnnyaiaLiMM oSopyAOBaHwa 

HaM5onee 6;im3kmm rexHMMecKMM pemeHneivi 
(npoTOTMnoM) K npeAnaraewoMy cnoco6y mnf\ejcn 

CnOCOS HaHeceHMJi M3H0C0CT0MK0r0 nOKpblTMfl M3 

HecTexMOMeipMHecKoro HMipM/ia TMrana [2] , bkhk)- 
safou^MM noAroTOBKy M3AenMfl, HaneceHMe cnoa iMTana 

vi cnoH HMTpMAa TMTaHa npM rewnepaType 420-530° C. 

HeAOcraTKOM aroro lexHMsecKoro petueHMfl hb- 
nnejcH HaHeceHMe AsyxcnoMHoro noKpbiiMfl, t. e 
OTcyrcTBMe npoMe>KyTOHHoro cno^^ hto no3BonfleT 
nonyHMTb 6onee scticteKTviBHyK) 3au4M7y ot pa3nMHHbix 

BMAOB K0pp03MM. KpOMG TOTO, OTCyTCTBMe GAMHOrO 
3aMKHyT0r0 UMKna C 06tGMHblM HarpGBOM yMGHbUJaGT 
K0ppO3M0HHyfO M 3p03M0HHyK) CTOMKOCTb HOKPblTMfl 
M3AGnMfl. 

Tgxhmhgckmm pG3ynbTaT0M npGAnaraGMOro tgx- 

HMHGCKOrO pGUJGHMfl ABJlflGTCfl nOBblLUGHMG M3H0- 
COCTOMKOCTM M3AGnMM M3 >KG/1G3HblX M TMiaHOBblX 

cnnaBOB 3a chgt cyiAGCTBGHHoro chm>kghmh Kan- 

HGyAapHOM M a6pa3MBHOM 3P03MM, KaBMiaUMM. 3pO- 
3MM-KOPP03MM, paSHMHHblX BMAOB K0pp03MM (aTMOC- 
(flGpHafl, XMMMHGCKafl K0pp03Mfl, K0pp03M0HH0G 
paCTpGCKMBaHMG HOA Hanpfl>KGHMGM. (^pGIMHr- 

Koppo3Mfl) B npouGccG 3KcnnyaTauMM m3agjimm. 
Tgxhmhgckmm pG3ynbTaT AOCTMraGTCfl npcABapM- 

TG/lbHOM nOArOTOBKOM nOBGpXHOCTM 3aLMMU4aGMOrO 
M3AG/lMfl M nOCJlGAyWOlMM HaHGCGHMGM MHOrOCJlOMHOrO 
nOKpblTMfl npM pa3nMHH0M TOntMMHG GrO COCTaBnflK)lMMX 
B GAMHOM 3aMKHyT0M qMKHG npM OStGMHOM HarpGBG 
M3AGnMfl. OopMMpOBaHMG MHOrOCHOMHOrO nOKpWTMfl B 

GAMHOM saMKHyroM UMKHG o6GcnG4MBaGT noAasy 

KMCnopOAa B HG06X0AMM0M KOJIMHGCTBG, TpG6yGM0M 
AHfl (})0pMMp0BaHMfl OKCMAa MGTa/lJia HGpBoro cnofl 
OnpGAGHGHHOM TOniMMHbl. 

npMHGM npGABapMTG/ibHaa noAroTOBKa noBGpx- 

HOCTM 3aaiMlMaGMblX M3AGnMM BKOJOnaGT B CG6fl GG 

nonMpoBKy ao 3HaHGHMfl R < 0,08 Mm (R - na- 



paMGTp LUGpOXOBaTOCTM, XapaKTGpM3yK)mMM CpGAHGG 
apM(t)MGTMHeCKOG OTKHOHGHMis npOcj)Mnfl) M OHMCTKy C 
MCnOnb30BaHMGM nOBGpXHOCTHO-aiOMBHblX BGmGCTB, 
npGMMyiMGCTBGHHO OKTaAGUMJiaiVIMHa AHfl yAanGHMfl 
3arpfl3HGHMM C nOBGpXHOCTM, B TOM HMC/IG M K0pp03M- 
OHHO-aiOMBHblX npMMGCGM (xflOpMAbl. Cy/lb(j)aTbl M Ap. 

). pacnono>KGHHbix, KaK npaBMno, na ahg noBcpx- 

HOCTHblX TPGU^MH M KaBGpH, HTO CyLMGCTBGHHO nO- 

BbimaGT aArG3MK) ncpBoro c/ioa noKpbiTMJi. 3to mg- 

ponpMflTMG B 3HaHMTGJ1bH0M CTGHGHM OnpGAGJIflGT 
K0pp03M0HHyK) CTOMKOCTb MHOfOCnOMHOrO HOKpblTMfl. 

HanocMMbiM b KanGCTBG nGpBoro cjioa noKpbiTM« 
MGTa/iri o6/iaAaGT bwcokom koppo3mohhom m xmmm- 

HGCKOM CTOMKOCTbK), BTOpOM C^OM, npGACTaBnflWLAMM 

co6oM OKCMA MGTa/ina ncpBoro c/ion, go^g b 6onbiuGM 

CTGRGHM nOBblLUaGT K0pp03M0HHyKI B XMMMHGCKyK) 

CTOMKOCTb M npGAOTBpaoiaGT AOCTyn KMcnopoAa. yr- 
JiGKMcnoTbi K 3aL4MiMaGM0My MGTa/iny. Tpgtmm chom, b 

KaHGCTBG KOTOporO HaHOCflT HMTpMJl MHM Kap6MA OA" 

Horo M3 ncpGxoAHbix MGTa/inoB IV - VI rpynn hg- 

PMOAMHGCKOM CMCTGMbI MGHAGHGGBa, CymGCTBGHHO 
nOBblUJaGT 3p03M0HHyK), B TOM HMC/IG M KaBMTaUMOHHyK) 
CTOMKOCTb 3aLMML14aGMOrO M3AGnMfl. 

Ha HepTG>KG M3o6pa>KGHa npMHUMnManbHafl cxGMa 

yCTpOMCTBa, TAG 1 - 3aaiMlMaGM0G M3AGnMG, 2 - 

AGp>KaTGnb. 3 - pa6oHafl KaMGpa, 4 - KaTOA - 5 

anOA. 6 - MCTOHHMK OMTaHMfl, 7 - 3JlGKTpMMGCKafl 

Ayra. 8 - mctomhmk nMranMa Ann bwcokockopocthom 
6oM6apAMpoBKM noBGpxHOCTM M3AGnMfl MOHaMM aproHa 

9 - A03MpyK)L^GG yCTpOMCTBO, 10 - yCTpOMCTBO 
npGABapMTG/lbHOM 04MCTKM ROBGpXHOCTM 3amMmaG- 
MOrO M3AGnMfl C MCnOJlb30BaHMGM nOBGpXHOCTHO- 
aKTMBHOrO BGlAGCTBa (SMyJlbCMfl OKTaAGUMnaMMHa) 1 1 

- ynbTpa3ByK0Bafl ycrahOBKa. 

ripGAnaraGMbiM cnocoS BKnwHaGT b cgSa rpySyK) 

OHMCTKy nOBGpXHOCTM SaiMMmaGMOrO MSAG/lMfl OT 
3arpfl3HGHMM, HOHMpOBKy 3amMLAaGM0M HOBGpXHOCTM 
AO 3HaHGHMH R^ < 0.08 MKM. TOHKyK) OHMCTKy HO- 
BGPXHOCTM 3amMU^aGMOrO M3AGnMH C MCnOHbSOBaHMGM 
nOBGpXHOCTHO-aKTMBHOrO BGLMGCTBa (OKTaAGMMHa- 

MMHa) M y/ibTpa3ByK0B0M ycTanoBKM, cyiuKy noBGpx- 

HOCTM MSAGHMfl. HOCJIG OHMCTKM, HOMGU^GHMG MSAGHMfl B n 

BaKyyMHyK) KaMGpy yapoMCTBa, C03AaHMG pa6oHGro : 
BaKyyMa b KaMGpG, o6tGMHbiM HarpGB saiAMTHoro ^ 

M3AG/1MJ1, AOnOnHMTGilbHyK) OHMCTKy M aKrMBM3aMMK) 
nOBGpXHOCTM M3AGnMH 3a CHGT GG 60M5apAMpOBKM 9 

MOHaMM aproHa, cjjopMMpoBaHMG MHorocnoMHoro 2 

nOKpblTMfl. 4 

ripOqGCC HaHGCGHMfl MHOTOCnOMHOrO nOKpblTMfl Ha n 

M3AGnMG OCymeCTB^flGTCfl B CJlGAywmGM ROCJIGAO- V 

BaTGHbHOCTM. ^ 

riocne npeflBapmejibHOM no/iMpoBKn flo nacTOTbi 
- 0-08 MKM M OHMCTKM 3MyjlbCMeM OKTafleuMnaMMHa 

10 M yjibTpasByKOBOM yaanoBKOM (11) MSfle/iMe 1 ^ 
aaKpen/inercfl b Aep>KaTene 2, KOTopuM b saBMCMMOCTM 
OT (|)opMbi M Maccbi M3flenMfl oBecnesMBaeT era 
flBMweHMe B pasjiMHHbix nnocKOCTflx. B paeonePi Ka- 



Mepe 3 cosAaercfl saKyyM 10"^ Ha. 3aTeM b raMepy 
Hepea nojibiii KaTOfl 4 noAaeTCfl raa - aproH. Hocne 
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floc™>KeHMfl pa6oHero Rasnenm 10"^ Ha cosflaeTca 
Hanpfl>KeHMe Me>Kfly KaroflOM m aHOflOM 5 noc- 
peflCTBOM MCTOHHMKa nuTaHMfl 6 i/i o6pa3yeTCfl 
aneKTpMHecKafl flyra 7. Ha MSflenne noflaercfl Han- 
pfl>KeHi/ie OT coScTBeHHoro ncTOHHMKa nmaHMfl 8 flna 

BblCOKOCKOpOCTHOM 60M6apAMpOBKM nOBepXHOCTM 

M3flejiMfl MOHawM aproHa. 

nocjie 3Toro ocyu4ecTBnfleTCfl oSteiviHbiM Harpea. 
TeMnepaiypa mp,enm noAflep)KMBaeTca Ha ypoBHe 
He npeBbiuiaiOLyeM snaMeHMe b flManasone 400-^ 

500° C. HM>KHee snaMeHne TewnepaTypbi oBecneHM- 
aaer noBbiujeHne aflresMn noKpbiTMti Ha aaoii/imaeMbix 
noBepxHocTHx KpynHoraSapMTHbix mnenm. Bepxnee 
SHaneHMe TeMnepaiypbi ofiycnoBneHO OTcyrcTBueM 

CTpyKiypHblX MSMeHeHMM M MexaHMHeCKMX CBOpiCTB 

Meran/ia mnenm. flManasoH Tewnepaiypbi onpefle- 
JifleTCH MarepManoM, ncnonbsyeivibiM aha naroTOBneHMH 
Typ6MHHbix nonaroK (ymepoAMCTbie m xpoMMCTbie 
cra/iM). 

noflasefi Hanpfl>KeHMH ycraHaBnuBaercfl Heo6- 
xoflMMbiki aneKrpuHecKMM tok Me>KAy aHOAOM m Ka- 
TOflOM, o6ecneHHBaK)imiM ncnapeHne m MOHnaaunio 
weranna. Mcnonbsyeivioro Ana cjjopMnpoBaHUfl nepsoro 
cnofl noKpbiTMfl. B pesynbrare nocneAyioiAero ero 
oca>KfleHMfl o6pa3yeTCfl nepsbm samnTHbifi cnoii 
ToniMMHa KOToporo onpeAeji^ieTcn creneHbio arpec- 
CMBHOCTM SKcnnyaTaMMOHHoii cpeAbi M3Aeni/iPi. 

Sajew B paSoHyio Kaiviepy Hepe3 AOSMpyroiMee 
ycrpoHCTBo 9 noAaercfi KMcnopoA c oStewnbiM pac- 

XOAOM, Heo6xOAMMblM AHfl CflOpMMpOBaHMfl BTOpOTO 

cnofl heoexoAMMofi TonmnHbi sa CHer (|)opMMpoBaHMfl b 
pe3ynbTaTe xnMUHecKoPi peaKuuM OKCuAa Meranna 
HanocMMoro b KanecTBe nepaoro cnon. 

riocne oepasoBaHMfl BToporo cjiofl nepeA noAaseM 
a30Ta MHM yrnepoAa Hepe3 AosnpyioiMee ycrpoMCTBO 9 
noAaercfl KucnopoA c oSteMHbiM pacxoAOM, Heo6- 
xoAMMbiM Ann (fiopMMpoBaHMfl TpeTbero cnoa Heo6- 
XOAMMOM ToniMMHbi, oBecneMMBaiOTCfl ycnoBM^i o6- 
pa30BaHMfl HMTpnAa MJiM KapfiMAa Meranna, Hano- 
CMMoro B KanecTBe nepBoro cnon. TanuM o6pa30M 



OopMyjia H3o5peTeHiiH 



HaHecGHne ecex cnoea rpomcxoamt b eAMHOM sawK- 
HyroM uMKne. 

CooTHOLueHne roniUMH HanocMMbix cnoea onpe- 
Aennercn ycnoBneivi noBbimeHMfl 3(j)(t)eKi>iBH0CTvi 

M3H0C0CT0kiK0CTVI MSAenUM npil OAHOBpeweHHOM 

B03AeMCTBMM, B nepByio onepeAb. Koppo3m/i, a6pa- 
3MBHoPi, KaBMrauMOHHoPi M KanneyAapHoii aposnn 6e3 
MSMeHeHkin CTpyicrypbi, cbomctb m yaanoBnenHbix 
xapaKrepucTMK Meranna sau^maeMoro M3AenMfl. 

C yneroM BbiiueM3no>KeHHoro, a raioKe b sasM- 
CMMOCTM OT CBOMCTB npuMeHfleworo Ana (JjopMMpo- 
BaHMfl nepBoro cnofi Meranna m Mcnonbsyewbix rex- 
HonorMHecKMX rasoB onpeAennioTCfl ronimiHbi cnoes 
HaxoAfiinnxcfl B cneAyioimix AwanasoHax; 

- = 1-5 MKM, 

- B^ = 0.01-0,1 MKM. 

- = 5-15 MKM, 

rfle 

- ronotMHa nepBoro cnoa, 

B^ - TonmMHa BToporo cnoa, 

B^ - roniMMHa rpeibero cnon. 

MHorocnoMHoe noKpbirne. HaneceHHoe hb sa- 
iHMiMaeMoe MSAenMe m ymeBOAopoAHOM aann b 
MOHHO-BaKyyMHOM ycraHOBKe b gamhom saMKHyroM 
MMKne M cocTOflinee va rpex cnoea, b KoropoM b Ka- 
seoBe nepBoro cnofl Mcnonbsyercn ruraH roninnHOM 2 
MKM, B KaMecrse BToporo - Kap6MA TUTana ronmnHon 
0.05 MKM, B KanecrBe rpertero - hmtpma Turana 
roniMMHOU 8 mkm npn npeABapMrenbHOM nonnpoBKe 
noBepxHOCTM AO SHaneHMfl R = 0,08 m ee oHMCTKe c 
noMOLUbK) OKraAeuMnaMMHa. no3Bon;ieT, kbk noKasann 
pe^nbrarbi ncnwraHi/ifi, noBbicMrb Kopposi/ioHnyK) 
CTOMKOcrb B 12 pa3. aposMOHHyw croMKocrb npn a6- 

paSMBHOM B03AeMCTBMM - B 7 pa3, 3p03M0HHyK) 

CTOMKoob npM KanneyAapHOM B03AeMcrBMM - b 5 pa3 
M KaBMTauMOHHyK) croMKocTb B 6 pa3 3ro B coBOKyn- 
HOCTM npMBOAMT K yBennHGHMK) cpoKa cny>K6bi vBnenm 
B MacTHOcru, nonaroK napoBbix lypBuH b 2-3 paaa. 



_ 1. Cnocoe HaneceHMfl MHorocnoMHoro m3hococ- 
roMKoro noKpbirnfl na M3AenMfl m3 >Kene3Hbix m rura- 
HOBbix cnnaBOB, BKnwMaioiMMM noAroroBKy nosepx- 
HOCTM M3AenMfl, HaneceHMe na Hee cnoA Meranna n 
cnofl XMMMMecKoro coeAMHeHUfl Meranna, ornn- 
Haromm/icfl reM, sro noAroroBKy noBepxHocru maenm 
ocymecrennror nonnpoBKoii ao Hucrorbi R s 0, 08 c 
nocneAyroiuePi ommctkom OKraAeunnaMUHOM, b Ka- 
HeCTBe cnon Meranna Hanocflr nepexoAHbiti Merann 
iv-Vl rpynn nepnoAMMecKoii CMcreMbi MeHAeneesa b 
KanecTBe xuMMsecKoro coeAMHenMn - nurpMA win 
KapSnA nepexoAHoro Meranna IV-VI rpynn Hepno- 



AMHecKOM cMcreMbi MeHAeneeaa, a Me>KAy cnoaiviM 
Meranna m xHMnsecKoro coeAMHeHun HaHocnr ao- 
nonHwenbHbiM cnoM m3 OKCHAa Meranna, HaneceHHoro 
B KawecrBe nepsoro cnoa. 

2 Cnoco6 no n. 1, ornmamsytma reM, sro na- 
HeceHne cnoeB ocymecrBnnwr noHHO-BaKyyMHbiM 
HanbineHMBM b eAUHOM saMXHyroM ^^lKne c oSteMHbiM 

HarpeBOM MSAeniw ao reMnepaiypbi 400-500° C. 

3. Cnocoe no nn. 1 m 2, ornnHaromMMCfl reM nro Ha 
noAroroBneHHyK) noBepxHOCTb M3AenMfl nocneAoaa- 
renbHO HaHocnr cnoM Tvirana. npoMe>KyTOSHbiM cnoM 
OKCMAa rMrana m cnoM HMrpwAa rwraHa. 
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